Introduction:
Recently, there has been an interest in calcium phosphate materials based on nanocrystalline hydroxyapatite, which due to thermodynamic instability are inclined to accelerated biodegradation and assimilation by a living organism. Amorphous calcium phosphate compounds similar in composition to natural bone tissues, i.e. hydroxyapatite should serve as an alternative to amorphous hydroxyapatite.
The purpose of the study was to obtain materials including amorphous hydroxyapatite, establish their nature, to identify the conditions under which they are formed, and to develop a method for their production.
Materials and methods. Aqueous solutions of sodium diphosphate Na-4 P 2 O 7 and sodium hydromonophosphate were used for synthesize research objects. Thermal analysis of the obtained products was carried out on the derivatograph of the system МОМ Q-1500. Diffractograms were recorded on a DRON-3 diffractometer using СuК α and СоК α -radiations. Results. Substances precipitated from a solution of hydromonophosphate in the presence of 5% sodium diphosphate under high temperature conditions behave differently than hydroxyapatite. Thus, a narrow and quite intense exoeffect appears on the corresponding DTA curve above 600 о С. The latter indicates that transformations that are accompanied by the release of heat take place in the sample. In calcium phosphates precipitated in the presence of even more sodium diphosphate, exothermic transformations are also observed. Temperature and the value of thermal effects on the corresponding DTA curves depend on the samples composition. The exoeffects of products precipitated from solutions in the presence of (30-40)% sodium diphosphate have a maximum value and temperature. Since both these parameters serve as a measure of disorder and thermodynamic instability of substances, it can be assumed that the corresponding phosphates are maximally amorphized.
Results of X-ray analysis showed that in samples heated above the temperature of thermal effects, there are two-three phases: hydroxyapatite, tricalcium phosphate and calcium diphosphate. The first salt is a part of the products of thermal transformations of those substances that were obtained from solutions with a sodium diphosphate content of not more than 30%. As the precipitated substances are enriched with sodium diphosphate, the proportion of hydroxyapatite in products of transformation decreases. Tricalcium phosphate is present in all samples apart from the precipitated amorphous calcium diphosphate formed as a result of heating.
This salt is also present in significant amount among the products of thermal transformations of hydroxyapatite, which may be a consequence of transformations of the nonstoichiometric part of the substance. As precipitated amorphous substances are enriched with calcium diphosphate, the propor- having a large specific surface area and having a high affinity for multivalent metals should show sorption activity to polyvalent metals. Amorphous apatite-containing substances also bind some kinds of radionuclides in aqueous solutions.
